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@ Multilayer containers and method of making same. 



® A plastic container having a plastic wall that 
includes two plastic layers bonded together without a 
separate adhesive layer, the two layers being a 
banrier layer and a support layer, the support layer 
being a blend of a polyolefm, a polymer having a 
polar group and a barrier polymer. 
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MULTILAYER CONTAINERS AND METHOD OF MAKING SAME 



The present invention relates to muttilayer con- 
tainers oontaining at least two layers bonded to- 
gether without an adhesive. The invention also re- 
lates to method of making the containers without 
using an adhesive layer between the two walls of 
the containers. 



BACKGROUND OF THE INVENTION 



In the art, the usual method of making mul- 
tilayer containers for food and chemical packaging 
involves bonding two walls of the containers to- 
gether with a separate adhesive layer. Thus, an 
adhesive layer is normally used to bond a high 
barrier layer such as nylon or a copolymer of 
ethylene and vinyl acetate to a plastic support layer 
of a polyolefin such as polyethylene or poly- 
propylene or copolymers of ethylene and pro- 
pylene. 

The resulting structure has an extra layer with 
extra cost and, for production, requires using a 
multilayer die head design. 

It is desirable to provide a multilayer container 
having two walls which are bonded together without 
a separate adhesive layer between the layers. ' 



OBJECTS OF THE INVENTION 



It is an object of the present invention to pro- 
vide a multilayer plastic container having at least 
two plastic layers that are bonded together without 
using an extra separate adhesive layer between the 
walls. 

It is an object of the present invention to pro- 
vide a plastic container having two plastic walls (a 
support layer that is a polyolefin and a barrier layer 
such as nylon) without using a separate layer and 
wittiout the use of a multilayer die head design. 

These and other objects will be apparent from 
the specification that follows and the appended 
claims. 



SUMMARY OF THE INVENTION 



Broadly stated, the present invention provides 
a plastic container having at least two walls bonded 
together without a separate adhesive layer, the one 
layer being a support layer tiiat is a blend of a 
polyolefin and a polymer having a polar group 



(preferably a polymer containing the residue of 
maleic anhydride such as a maleic anhydride func- 
tionalized block copolymer of polystyrene and poly 
(ethylene/butylene), and ttie other layer being a 

5 barrier layer such as polyamide or a copolymer of 
ethylene and vinyl alcohol. 

The present invention provides a multilayer 
plastic container and a method of making the 
same, the container having multilayer walls having 

10 two plastic walls or layers bonded together without 
a separate adhesive layer, one layer being a sup- 
port layer that Is a blend of (A) a polyolefin, (B) a 
polymer witii a polar group and (C) a copolymer of 
etfiylene and vinyl alcohol; the other layer being a 

76 barrier layer that Is a copolymer of ethylene and 
vinyl alcohol. 

The present invention also provides a plastic 
multiwall container with two plastic walls or layers 
bonded together without a separate adhesive layer. 

20 the container comprising: 

1. a polyolefm support layer, the support layer 
being a blend of 

(A) polyolefin, 

(B) a polymer with a polar group, 
zs (C) a polyamide, and 

2. a polyamide barrier layer. 

The present invention provides for a method of 
making the previously described multilayer plastic 
containers. 

30 

DETAILED DESCRIPTION 



35 In the present invention, the multilayer process 
is simplified by modifying polyolefin support layer 
polymers such as polyelhylenes, polypropylene 
and ethylene-propylene copolymers by adding an- 
other polymer containing a polar group so tiiat a 

40 direct bonding to the banrier layer, e.g., amorphous 
or crystalline polyamide, or ethylene-vinyl alcohol 
copolymer, is achieved without the use of a sepa- 
rate adhesive layer. Polar polymers contain groups 
such as carboxylic, hydroxyl, amide, imide, ester, 

45 and acetallc. Suitable polymers with polar groups 
are copolymers of ethylene or propylene with vinyl 
alcohol or vinyl acetate or ethylene acrylate. A 
preferred polymer is made from maleic anhydride 
such as a maleic anhydride functionalized block 

so copolymer polystyrene and Fwlyethylene/butylene 
(or butadiene). 

The following examples illustrate the invention. 



EXAMPLE 1 
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High density polyethylene (HOPE), a polar 
group containing polymer (an 85/15 copolymer of 
ethylene and vinyl acetate), and a polyamlde were 
mixed together In a single screw Brabender mixer 
in the ratio of 80:10:10. A sheet of such blend was 
pressed in a laboratory scale Carver Press at 
450 *F. This sheet was then put in contact with a 
sheet of polyamlde alone in the press at 450 *F 
and 25-30 psi for 2-4 minutes followed by quench- 
ing. In a control experiment, a sheet of HOPE and 
a sheet of polyamlde were kept in the press under 
similar conditions. No adhesion was found between 
the sheet of HOPE and polyamide while the sheet 
of the above described blend could not be pulled 
apart from the sheet of polyamide. 



EXAMPLE 2 



In another experiment, one gallon containers 
were blown on a ML-4 blow molding machine with 
a gallon mold at 450 *F, with above described 
blend as the outside layer and polyamide as the 
inside layer. A good adhesion between these layers 
is observed. 

Excellent results were obtained when poly- 
propylene was used in place of polyethylene in the 
above Examples. Also good results were obtained 
when a copolymer of ethylene and vinyl alcohol 
was used in place of the polyamide in the support 
layer and in the banrier layer. 



EXAMPLE 3 



Sheets were made as described in Example 1 
except that Kraton G FG 1901X thermoplastic rub- 
ber was used in place of the copolymer of ethylene 
and vinyl acetate. Substantial equivalent results 
were obtained when the polyamide in the btend 
was omitted and a blend of 90 HOPE, 10 Kraton 
FG rubber used. 

In the present invention, the polyolefin support 
layer is a polymer of an olefin having two to four 
carbon atoms. The preferred polyolefin is polyeth- 
ylene or polypropylene. The polyethylene can be 
high density, low density, or linear low density 
polyethylene with high density polyethylene being 
preferred. Copolymers of ethylene and propylene 
are very useful, such copolymers containing about 
80 or 85 up to 95 weight percent ethylene or 
propylene. Suitable polyethylenes, polypropylene 
and propylene based polymers are set forth in 
Jabarin U.S. patent No. 4.605.576 which is incor- 



porated by reference. 

Suitable barrier polymers include poly- 
vinylidene chloride and nitrile polymers, although 
polyamides and copolymers of ethylene and vinyl 

s alcohol (5 to 25 weight percent vinyl alcohol) are 
highly prefen^ed. 

Suitable polyamides are nylon, copolymers of 
adipic acid hexamethylene diamine (6, 6-nylon), 
and copolymers of adipic acid and polycaprolac- 

10 tam. 

Suitable polar polymers are copolymers of eth- 
ylene, propylene, butylene, with monomers con- 
taining polar groups (carboxylic, hydroxyl, amide, 
imide, ester, acetalic), such as vinyl acetate, alkyl 

T5 (methyl, ethyl) acrylate, trimellltic anhydride, 
caprolactone, caprolactam, vinyl alcohol, adipic 
acid, maleic acid or maleic anhydride, sebacic 
acid, glycerol, propane diol. and other polar group 
containing monomers that are generally 2 or 5 up 

20 to 20 or 25 weight percent of the total copolymer 
and preferably 5 or 10 up to 15 or 18 weight 
percent. 

Kraton FG leoiX Rubber is described in Shell 
Chemical Company Technical Bulletin SC: 592-87. 
25 As described therein, the rubber generally has 
about 2 weight percent of bond maleic anhydride 
therein. The Bulletin is incorporated by reference. 

The bond maleic anhydride, or other polar 
group in the polymer can be about 1/2 to 10 or 20 
30 weight percent, the preferred functionality being 
about 1 or 2 to 5 or 8 weight percent. 



Claims 

35 

1. A container having a wall with at least two layers 
bonded together without a separate adhesive layer, 
one layer being a support layer that is a blend of a 
polyolefin and a polymer having a polar group, and 

40 the other layer being a barrier layer that is a 
polyamide or a copolymer of ethylene and vinyl 
alcohol. 

2. A container as defined in claim 1 in which the 
polar group is derived from maleic anhydride. 

45 3. A container as defined in claim 1 in which the 
polymer with a polar group is a maleic anhydride 
functionalized block copolymer of styrene and 
ethylene/butylene. 

4. A container as defined in claim 1 In which the 
50 polyolefin is polyethylene or polypropylene, the 

barrier polymer is polyamide and polyamide is also 
included in the blend In the support layer. 

5. A container as defined in claim 4 in which the 
polymer having a polar group is a polymer formed 

55 with maleic anhydride. 

6. A container having a wall with two layers bonded 
together without a separate adhesive layer, one 
layer being a polymer blend of (A) a polyolefin, (B) 
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a (jolymer having a polar group, and (C) a 
polyamlde: and the other layer being a polyamide. 

7. A container having a wall with two layers bonded 
together without a separate adhesive layer, one 
layer being a polymer blend of (A) a polyolefin, (B) 5 
a polymer with a polar group, and (C) a copolymer 

of ethylene and vinyl alcohol; and the other layer 
being a copolymer of ethylene and vinyl alcohol. 

8. A container as defined in claim 6 in which the 
polymer blend has about 60 to 90 weight percent io 
polyolefin. about 5 to 20 weight percent of a poly- 
mer having a polar group, and about 5 to 20 weight 
percent of a polyamide. 

8. A container having a wall with two layers bonded 
together without a separate adhesive layer, one 75 
layer being a polymer blend of (A) high density 
polyethylene, (B) polyethylene vinyl acetate, and 
(C) nylon; and the other layer being nylon. 

10. A container having a wall with two layers bon- 
ded together without a separate adhesive layer, the 20 
layers comprising (1) a support layer that is a 
biend of (A) a polyolefin, (B) a polymer with a polar 
group. (C) a bamer polymer that is a polyamide or 

a copolymer of ethylene and vinyl alcohol; and (2) 

a banrier layer that is a polyamide or a copolymer 25 

of ethylene and vinyl alcohol. 

11. A method of making a plastic container with a 
plastic wall having two plastic layers bonded to- 
gether without a separate adhesive layer, the meth- 
od comprising heating (1) a support layer that is a so 
blend of (A) a polyolefin, (8) a poiymer having a 
polar group, and optionally, (C) a ban'ier polymer 

that is a polyamide or a copolymer of ethylene and 
vinyl alcohol; and (2) a barrier layer that is a barrier 
polymer as defined as an optional ingredient in the 35 
blend of the support layer. 
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